
By W. G. Stockdalo, C&CCC, OfiNL 

1. Introdud ion 
. 

Air contmindcd vith radioisoto:xs comtitutcs tho groated volxm of 
'* 

radioacti~a WUI%~ created by tha 02crati0n of EUC~~ZT z=eect0r3 8~d af3~0~iated 

chozkal procassos. It is pert of the not-;; costly sia;;le itm In a noaorn 

radiochedcnl process - Waste Dispocnl. 

Waste 2isposal accounted fez 20 _ne;. cent of the total construct~ori buQet 

of a recen-lLy constructed radiockenical plezt. Tnis 20 per cork exceeds the 

total t2munt of estkste6 wpital expenditure (E. P. IUser ana Associates) 

that can be d.lomd for a fuel recovery pLad in corc~.c~ion with a power , 

reactor if the reactor is to cc-are favoxXLy tii"vh the gresexrk methods for 

p~0auci~ power. This clearly indicates "ihe iqotiailce of proser sod 

. econ02 'cd disposal of radioactive m&e &=a the Z,zzzoYLance thhct should be - 

attached to i-L in dcsi@. 

This p-esentation is to discuss the'systeas in use &t Os'i RXge K~tio~l 

Laboretory for decoxdmination of raaioac~~ive-cor;ta~~ted air and its Xnal 

disposal. 

sn lgk8, at the star% of the pxsent nlr-cleaning pro&~~ at Oek Ridge 

Nctioml Laborrtory, the rzaJor sowce of the pnrticulato cox~mimtio-il in the 
. 

air rras oq?c&ed to be the air-cooled ~~.~cli;e;- reactor, and woHztms icz;=ediately 

icitiated on the dcsl,m 02 a cy~tea for clean'lxc this &ir. At the s&m tL?e, a 

6Evey xx-x3 under-tdxn to ovnluotc‘the coxk ibctio;: of all. the. potectial souxcos 
* 

in the Lzborztory to this pi-031e;l of >!ar%iculate contadmtion. Tho results 
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of this study indicntcd that the larp-scale chonicnl proccsoir& units at the ' : 

Uborutory cordributsd uloro to‘thc &xcral area contmiltntion than did the 

operation of the nuclcnr rcnctor. In adctition, It WAS 2ound thct the mount 

of radicx3ctivity.coutributed to the gencrnl atmospheric contmination from , '-c 

Laboratory hood3 ~a3 relatively Insignificant. 

2. Air-Clecnin~ Faci1itic3 for OX& Gra?hl.te Reactor 

As a result of a litcrature search and consultation With coqanics con- 

cerxd vi'ih problems of cleaniw air, filtration was dectea ns the procedure 

to be used for cleanirq the air froa the mclear reactor. bong the other 

techxiques thct were considared for this application were cyclone separators 

and electrostatic precipitators. 

The ORXL graphite reactor filter house ms designed to filter 120,000 cfh 

of &ir et a teqez‘ature of 215% and.a negative pressure of 50 inches water gege. 

The e>Tected dust load was less than 900 graze per day of particles with a xza.x~z~ 

dia&er or 600 cIcrox, a large nmber of thezbcix in t'ne subnicron rawe. 

The designed efficiency of this house was 99.9 pe: cent or better for particles 
5 

a0m to 0.1 OiCi-02 in size. , 

To rezove rmch of the estI.mted a tzospheric dust i0aa ol 0.3 paia zer 

1000 cubic feet (280 gram her day) > the cooli~ air is filtered before it enters 

the pile vL-Lh Ji;=eT; 'can Air Filter Company Airiit Ty-ge PIP24 filter ux&ts loaded 

with s/32-inch tyLe G Airqat filter nedium. 

The filter .housc 13 a large reinforced concrete structure c0;QOfiCa of four 

Identical cells, each containing a ruur$inG Zil%er and a poliohiq filter. !i.%e 

capital investnent was 0~ n the ordsr of $400,000. !%is 13 eotticited to be 

ttio lo-hour shift3 during corztruction, >:hich WC.KI rrarrailted bocaur;e of the 
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~~2riou:, atnoaphoric contnniin3tion nt that time, A crons ocction of'tho filter 

hou30 is ohown in Fig. 1. 

The air enters the toi> of the filter houco, pr;r;os doxward.throu& tho 

rou&i~ filter, thon horizontally through the polishing filter into the exit ' 

air duct. A canallocated acros3 the front of the filter house providco a 
'.w 

water seal botveen the rou&ixq filter area and the atmosphere and is a tefe 

receptacle for the dust-laden filters when the filter medium is bcirq renewed. 

Procautioiis era taken to seal all filters in place in structural steel 

frams to onsure against leaks and bypaosi~ of the filters. All access 

to.the filters is through rozovouble roof slabs vhich provide a method for 

remok mz3intonance. 

The rou$iint; filters are standard A.A.F. Co. doep-pocket filters, eech 

pockat containi; two layers of,fiite-r EE&ULI - firs% a l/2-inch layer of E-25 
I 

. and then a 1/2-&h layer of FG-50. The polishin or fitishir~ filters are 

CWS I?o. 6 OL.-:AEC No. lunits 2 feet by 2 fee"; by 11-l/2 inches k glywood frams. 

Uinter~nce of tho fiiter house is prectically nonexistent except for 
b 

. the periodic $xnewal of the filter nedium. The average life of the rou.ghLng 

filters is tVo:years and of the polishi~ filters two and one-helf years. 
; i 4 

The rou&ing filters are chaaged one cell nt a t&e it approxtitely 

six-morkh interv?uls when the pressure drop across the filter house app:ocches 
; 

or exceeds 8'inches tra-Ler Ccge. The fil-kra are washed doxn, removed, and 
_ 

stored in the cm~l.‘ The medium is ronoved from the pockets and buried, and 
1 

the pockets are reloaded for the no,lr", charge. 
, 

Tne polish!.n~ fil"cero,nrc all chewed at tho scze time when the press-ae 
I , 

drop acronn them recchos or spproachos 5 inches water Cage. Both sides of 

thcsc zlre cprcyod with ok, +ip coating before they arc removed frcxnthc buildira ' 

for burlal. The manpower rqquirod for chawlng filters is a3 follows: (1) 
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Chmqizq filters 

Oporst ion 

RisSors 
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Utility zechac:cs 

Health physics suxeyoro 
--- 

Unlozdi~ and clee~,Iq pockets 

Operator' 

Total 

2 

4 

2 

1 
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Total 

25 
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Tho cost of oJcration of the filter houao io l.ou csccpt duriw . 

filter chmng23. Norm1 operation of t!lo houso roquiros less thnn 1 

rsnhoui- por day. The following is a bronkdown of tho co& of a complete 

filtor chmGo: (1) 

RoWil?;; filters 

Uterial 

kbor ezd Eguipmnt 

j.f 3,800 

3,400 

Subto-:a1 
0 

"Pollshi~3 flltem 

kZteria1 

Lad& end Ecpipzen-2 

. :s..:. , .* 

slibtote1 :a... ; , 

TOtd 

$7,200 $ 7,200 

ti 10,000 

4,500 
. 

$i4,509 $14,500 

&X700 

fil'kez chaxe every two and oze-ha= yacro, tine azmml maixtellrsnco 

cost t:oliLa bo $9,400. 

(1) &*:a taken fro2 letter to 17. R. Pqe, EXCL; $2~ 21, 1952 by J. A. CcsI ais. 

. 



to replace tcqorm-y facilities, it wno'nocccsnry to develop nw basic 

procodumo for tha ventilation of the 1rorM.r; meas m-d the control of .reeioSZ 

active co;ltzztitio;l in a3. I'c was ,ropoai to reluco to a rLs,tiE the 

. 

amunt of air that is certain to or has Q pomibility of boco-&rG contrzx~cto~, 

and to classify radioactivs contmimted air according to the r?c,nee of coz- 

taization and to qzevent its dilution by loss ra<ioadiva strcc.xs bc:o:-x~ 

trea-L;;=;eEt, The CLYEiS CC2sidered iii this ?rossxJ mre offices, labo=rto~ies, 

hoods, cells, and rediochozic~l grocessiq ec,ui~~ciS. These grocedurea cre 

10 inches of trzte-f vcp-~3 to draw the Cases ofi" vessels coz-itaidng hi* ‘ 

levels of radioactivity .zYi the second syster= dth 20 inckes,,oZ zzercuzy 

high VZCULZLI ia required. TLO a-isr ~S-G;II both these vacuuzi syzte;ls will be 

CleaEed before bein discharged to the etnos@re. 

Cell )?.Lr: held at i*educed ~ZOSOWC (1 in& of water) when corrtrzZztio=l 

is entici~atc5; air flu,7 lGi%ed to tibout 230 cubic fec't per ti;‘ie, 1 

which rrill roguim tha cir to be cloxmC. When cell air contc*tioz 

13 not ~~~br;blc, 20 ckmj~oo of air per hour dkhout trentmnt is pe;-=,itted. 
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r\ndiocllcl:licnl Procon vcsocl. err-Gtm: a oyotom with a vucuum'of $0 in~!p~~ 
of wu-!xr to be usod for the diooolvor and proccoo vcoscl off-gau lint and 

one \rith n vacuu;n of 28 inches of mercury to bo used for s.olution tmnofaro 

and high-vacuum np?llcations. The air from both MCUUZ~ ayatemo will be ' 

treatod. 

A central fccility has been cstablishod at Oak Ridge National Laboratory 

to clorn the rcdiozctive conttirded cir from the chedxal >rocoscing aroe 

f2na to diqoso of it to the atrzosphere. The air from the off-gas qy3tczg ifj 

clezxed by pss-e i-i; th.ro@ a Cotkrell eloctrodxtic precipitator follolred 

by tin A. A. F. Co. i;Tr-2‘j-50 cozbkdion filter identical in perforrznce with 

those Gi-?scribed in Sect. 2. This system his c cqacYiy of 2000 cubic feet 

of aL- pal- tlizdc ~26 collec-lx 2223 fz022 elX redloisoto~e j?roauOtion vessels, 

off-gas fror? hoods, and veatihtion air from 6;~ boxes. 
. . . 

5%~ aec0;sd air-clesdns faciiity 
. 

cystezs f:-or; zadiochezicel processiq 
..'- & . * 

be& of ~~-25-50 cor2b~~tion A. A. 3. 

nnc3 is essentially a tiniatu;-e of the 

earlier. 

in this araa is 02 the ventiiation 

areas. !it?nis facility consist6 of a 

Co. backed by C%S No. 6 pager filters, 

grap:hi-Le reador filter house described 
I 
,. I 

'Ilhe third systa co-=lsio%s of central collection ducts from laboratory 

hood6 in ‘ii23 area acd cr~e21I~e~-~al c---l U--S when, by the mture of the work, 

the pDssLbii-l.ty of con'~osinztloz-~ 13 sSi&t. !Zii$ volume of air 13 dischzrged 

to the a-kq&ere via tc 250-foot-his? st;?ck rrfthout prcli;Ilirnrgr CiCCXU~. 

The diz.chJirge fr~;;2 the two 3roviou31y ccdicnod syd.e& aloo eqkicc into 
. 

thin stcck. 



'l~iguro 2 13 LL 3ch~~tatic drmix of the central air-clcming facilI.ty. 

l:j~trc 3 is n photogxph,.of tho arm a6 constructed. To tho loft behind the 

concrtitc barricads is the filtor bunk on the ventilation r;yotcm. To the 

right forccround are the onin cxhxmt fans. Pigurc 4 is r\ photogmph of 
'w 

. tha sax3 arca showi;q the to3 o- fl the Cottzall prcci>itator 2nd the 6taLnlcsc 

eteol discharge line to tho stack. Figure 5 is a photograph of the precipitator 

durir~.construction. 

The Cottrall precipitator is of the oqosed-tube tmo, coutai~i~~ 

gage stainless steel. Those pcL--t D of the precipitator tiiat ccme in contect 

with the eases to be cleamd Glich my be corrosive cze constructed of tse 

347 s-ixinless steel. Figwe 6 is a moss-sectcon dra~~w of tSe precipitator. 

Tne 

centered 

and held 

The 

discharge electrode system is st&ltiess steel. wire lo~ltudimlly 

throes such collec'iiq electrode, suspended fro-, porcelati Usulato~s, 
\ 

taut by porcelain x:ei$ts a$ the bottom. 
.' 

precipitator is egul22ed with a cox2i-cuous tote%-flu6h syoten. Nozzles 

. are provided at the to> of-each tu3e in ouch a mmxz that a continuous f'I3z.1 of 

water is mintained on tho imer suz-face of the tube. I In additio;l> a ceter-spay 

systen is located 

is collected in a 

activity level or 

becoxes high, 'S-LO 

in the ezkcze to2 to facilitate rra6hdom.s.' The water which 

catch tati is recirculcted to the szccipitator'. When the 

tho acid cmtent (X0 and NO2. are presext in the off-gas) 

water is discharged to its proses: location in the liquid- 

The precipitator is dcoiped l;'o o~crcto at a xzxS..m~~ tec@ereturo of 2009 

and Q nogztivo pressure of GO inchoq mter at a flo:r of 2000 cubic fcot par 

licinuto . The rruior flush 6ysi;cm ozoratos c/;t 3 to 6 ~all.om per tiutb por tcbc. 
. 
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SPRAY SYSTEI 

INSULATCR CO:.lP. 

WAiti COLTED COVER WITH GOLTE D 

DOOR 

GAS 

CO-I-TRELL PZEC I 

COVER 

IKSULATION 

. 

ti.1. TERI.!.ISkL HOUSING 

VALVE i. h:ETER BOX 

I- M;rXHbLE FAR SIDE 
w-b 

PITATOR TYPE “ii’ 

. 
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The clcctricd donign voltngc i3 75,000 volts, 22 kilovolt-c.qcroo ani: 
/ 

operatoo on 440-volts 3-phnao GO-cycle current to the powr pack. In actur.1 

practice the grccip:tctor io oprating with 52,000 volts and a current of 
'w 

. 130 zilliaqercs. 

The ca?ital investment of the entire system is $100,000. 

In addition to S-m min centrcl facility, scvcral s1~11 air-clecril~ 

filters cm located at isolrtcd exqxzimntal radiochcxicai imtallationn. 

'These 833 nicieturo rqiicas 0 f the maphite reactor filter imtellation 

erceg-k for ona unit in r;hich a graded filter -fibre unit develoyed at 

HanZ'o?d is used. 

A chc-cccl systen :;ETS costruc-:eC fur the Eico~ano~s i?.eactor Xx~erLxzt. 

Its pupxa 16 to absorb the i”ission gz.ses present in the effluent gas 

ctreq and t’nords~ kold up the active Gases mtil they have &d t”ae to decay 

to a safe iovsi befox beti: dlschargcd to.tha ctzos?here. Tin18 systen 

. _ co23i r;';.cd of a pC;x coil328 =leet :n io-@h and cO?itaihlng 13.91; cubic feet of 
,. 

Coi& 23 act i\r- :- Uwed coco=lu-b charcoal (&a20 gr 8 to i4 rrash granular)'and was 

: . 


